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We, Cabbidb akd Garboh Chemicam 
C-qbporaixoh, a Corporation of the. State 
of New York, United State* of America, 
of 30, East Forty-second Street, New 
6 York, State of New York, United States 
"of America, (Assignees of Jacob Nei&oij 
Wkjkhrt and B^JAura Towotemu 
Fkhcke, both. Citizens of the United 
States of America, of Charleston and 

10 South Charleston, Comity of Kanawha, 
State of West vTrgtaia, United States of 
America, respet&vely), do hereby declare 
the nature of this invention and in what 
manner the same iB to be performed, to be 

15 particularly described and ascertained in 
and by the following statement 

Xbjs invention relates to the manufao- 
ture of new aliphatic organic compounds 
having at least 14 carbon, atoms m the 

SO molecule and in particular to the manu- 
facture of a new unsaturated tetradecyl 
ketone and certain novel derivatives 
thereof, mchjding a new tetradeoyl 
alcohol, from which comppunjjs may he 

25 mad© that have valuable detergent pro- 
perties, as well as important wetting, 
impregnating, foaming and emulsifying 
properties rendering them useful in tie 
preparation of treatment liquids in the 

30 textile, leather and other indnatales. The 
compounds have specjaj utility in the pre- 
paration of detergents useful with, or as 
substitutes for soap. 
According to the present invention the 

35 process of preparing an uiuaturated 
ketone or the ocirrespondjng ketol consists 
in condensing methyl isobutyl ketone with 
an aliphatic aldehyde haying at least 
eight carbon atoms in its molecule and if 

40 desired continuing the reaction to form 
thB corresponding ketone by dehydration. 

The new tetradecyl ketone can be pre- 
pared by the interaction of metijyhaobufcyl- 
ketone, CH.-CO— Cffa— CH<GH,) & with 

45 ethylhexaldehyde, C 4 Hj— CH(CJ5b)-~ 



CHO, or with ethyipropyiaorolein, 
CaPr-CHrQO^-CHO; alkali, such 
as caustio potash, is a suitable condensing 
agent. 

The methyllsobutylketone may be pre- 50 

red by the reaction of acetone with itself 
the presence of mild alkalies to form 
diaoetonealoohol. . This is then dehydrated 
and subsequently hydrogenated to produce 
methyiisobutylkefone. , 55 

The ethylpropylacrolein can be pro- 
duced by condensing butyraldehyde by 
the addition of one molecule of the 
butyraldehyde to the- second carbon atom 
of a like molecule, forming an aldol which 60 
then loses the elements of water to form 
the unsaturated aldehyde, ethylpropyl- 
acrolein. The latter, when nydrogenated, 
is converted to ethylhexaJdehyde. 

The invention also includes the process 6& 
of producing a detergent composition by 
reacting together methyl isobutyl ketone 
and an aliphatic aldehyde having at least 
, A carbon atoms in the molecule, 
ating the elements of water from 70- 
the resultant reaction product, separating 
the unsaturated ketone thereby produced, 
hydrogenating the latter in the presence 
of a hydrogenation catalyst to form a 
saturated alcohol having at least fourteen 75- 
carbon atoms in its molecule, Bulphating 
the latter at a low temperature thereby 
producing a mono-sulphate of the alcohol, 
and recovering the sulphated alcohol as 
such or in the form of an alkali or alkaline 80 
earth metal salt. 

. The present invention is based in part 
upon the discovery that mefchylisobntyl- 
kctone will react with either ethyihex- 
aldehyde or el&ylpropyiacrolein to form a 85 
ketol which, upon dehydration produces 
an unsaturated Ketone. The latter, upon 
hydrogenation, yields a 14 carbon ketone 
and a 14 carbon secondary alcohol. The 
reactions involved in this synthesis with 90 
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ethylhexaldehyde may be represented as follows : 
(H 3 mCH r CH{ClH 8 ) 4 -hC 4 H s .CH(C 8 H B ).CH(>— > . 
CH s .CH(CH s ^Hj.C0.CH a .CE0H.CH(0 g H i )Q t H 9 

(dehydration) — yCK 9 — CH(CH a ).CH s .CO.CH : OLCEiC^C^ 
{7-ethyl-methyluruleoenc»e-4) 

(partial^CH !( .CH(CH,).CH a .CO.CH 8 .CH a .CH{C g H (i )C 4 H. 
hydrogenation) 

(7-ethyl-2-niethylundeeanone-4-) 

(hydrogenation) — >-GS 8 .CH(Caa 8 ).CH».aSOH.CH I! .CH 2 .CH(C 1 Hj)C t H fl 
(7-ethyl-2-methylundec<Miol-4) 



This alcohol, upon subsequent aulpha- 
tion, as -with concentrated sulphuric aoid, 
produces the monosulphate of this new 

15 tetradecyl alcohol, which ia then con- 
verted into the salt of the alkylsulplnzric 
ester by treatment with the appropriate 
base, such as a caustic alkali solution. 
The sodium sulphate of this tetradecyl 

20 alcohol Is a clear, snow-white solid or wax. 
It is completely soluble in water and in 
methanol; and its solutions are effective 
detergents. Its water solution when 
shaken produces a voluminous stable 

25 foam. 

The process is illustrated by the follow- 
ing example : 

8.7 kg. of methyhsobutylketone was 
mixed in the cold with 105 grams of 

30 caustic potash dissolved in 1750 c.c. of 
methanol, in a reaction vessel provided 
with a cooling coil and agitating means. 
3.7 kg. ethylhexaldehyde was then added 
slowly to the resultant liquid with con- 

35 stant stirring over a period of a half hour 
while the temperature was maintained 
below 25° C. The reaction product first 
formed was in the nature of a ketol 
having the probable composition : GEL. 

40 CHtCiyCHs.CO.CHg . C3H0H.CH(C a H„) 
C 4 H». As the reaction continued the 
ketol formed was dehydrated to form the 
corresponding unsaturated ketone, CH S . 
CH(CH s )CH a .CO.CH : CELCH(0,H fl )Cl 1 H 1h 

45 After the reaction mixture has been 
stirred for fifteen hours to complete the 
condensation, it was made slightly acid to 
phenolphthalein by means of a 25% 
aqueous solution of sulphuric acid. 

50 Potassium sulphate separated and was 
filtered off. The dear filtrate was heated 
to strip it of unreacted starting material 
and of the water formed when the ketol 
was heated in the presence of the slight 

55 sulphuric acid acidity. The residue con- 
sisted chiefly of the unsaturated ketone. 
This was freed of acid by 



dilute aqueoiiB caustdo soda solution. The 
resultant neutral solution was distilled 
under reduced pressure to yield the pure 60 
ketone, which boUs at 117* to 120° C. at 
7 mm. absolute pressure, and at 256° C.at 
760 mm. It has a sp. gr. of .842 at 20° C. 

This ketone was then charged into a 
pressure vessel, together with an active 65 
nickel catalyst and was heated to 100° to 
125° C. with shaking, in the presence of 
an excess of hydrogen at 900 to 1000 
pounds gauge pressure. Reduction of the 
ketone was continued for sixteen hours 70 
until no further hydrogen was absorbed. 
The liquid product was then cooled, 
filtered to remove the catalyst, and the 
filtrate was purified by fractional distilla- 
tion. The product will contain v ' 
proportions of a saturated ketone ( 
the aecondary tetradecyl alcohol depend- 
ing upon the extent of the hyOMgenation. 
The fraction having a bailing point of 
101° to 103° C at 4 mm. pressure, and of 80 
252° to 263° C. at 760 mm. pressure, and a 
Bp. gr. of .884 at 20° C. is a saturated 
ketone, apparently being 7-ethyl-2-methyl- 
undeoanone-4. The fraction boiling at 
112° to 114° C. at 4 mm., and at 261° to 85 
262" C. at 780 mm. absolute pressure, has 
a sp. gr. of .834 at 20° C. and is a secon- 
dary tetradecyl alcohol, apparently 7- 
ethyl-2-methylttndeoanol-4. 

It is possible to substitute ethylpropyl- 90 
acrolein in the process, in place of the 
ethylhexaldehyde mentioned in the above 
example. Tor instance, 1.8 kg. ntethyl- 
isobutylketone oan be reacted with .75 kg. 
ethylpropylacrolein in the presence of 800 05 
0.0. of normal methanolto caustio soda 
solution, the conditions under which the 
reaction and subsequent steps are con- 
ducted being the same as set out in the 
former example. In this modification the 100 
unsaturated ketol first formed has the 
probable composition : 



CH 9 .CH(CH s ).CH a .CO.CH a .GEOH.C{C a H 1 ,) : CHC a H T 
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but by dehydration is converted to a 
doubly unsaturated ketone having the 
probable structure indicated by the desig- 
nation 7-ethyI-2-methyluadecadiene 5, 7,- 
5 one 4. This ketone is obtained from, the 
neutral residua from the caustic soda 
neutralization by distillation of this 
residue under reduced preBsure. It bats 
at 156° to 160° at 22 mm. absolute pres- 

10 sure, and at 270" C. at 760 mm. pressure? 
and has a sp. gr. at 20° O. of .880. 

Hydrogenatiou of this unsaturated 
ketone in the manner indicated in the 
example produces the saturated ketone and 

15 secondary tetradecyl alcohol described 
above. 

In practicing the next Btep of the 
process, the secondary tetradecyl alcohol 
is sulphated to produce valuable deter- 

SO gents and emulsifying agents. While 
several known sulphating methods may be 
satisfactorily utilized, the best yields ore 
secured by reacting the tetradecyl alcohol 
with approximately an equivalent amount 

26 of concentrated sulphurio acid (90 to 
85%) in the presence of acetic anhydride, 
the temperature during the reaction being 
maintained low, preferably from 0° to 10" 
C. The concentration of the sulphurio 

30 acid can vary considerably and other 
anhydrides of organic acids, or the acids 
themselves or their chlorides, may be sub- 
stituted for acetic anhydride. 
The sulphate thus produced is then 

35 treated -with an aqueous solution of oaustio 
alkali or other base to convert it to the 
sodium or other salt. This is then readily 
salted out of the solution and recovered. 
The sodium salt of the monosulphate is a 

40 dear, snow-white, -wax-Eke solid. It is 
completely soluble in water and in meth- 
anol and is not precipitated by dilute 
adds or alkalis. The various calcium and 
magnesium salts present in hard waters 

45 are not preoipitated by this compound, 
since ita calcium and magnesium salts are 
almost as soluble as the sodium salt itself. 
A voluminous stable foam is produced 
when its water solution is shaken ; and it 

60 readily yields a stable lather in sea water 
or other solution having a high percentage 
of soluble salts. Its properties therefore 
render it particularly useful as a wetting 
and detergent agent. 

55 The following will illustrate one manner 
of carrying out the Bulphation step of our 
process : 

107 grams (0.5 mol) of tetradecyl alcohol 
is slowly added to a mixture of 69-2 grama 

60 {-58 mol) of acetic anhydride and 60 
grams (.58 mol) concentrated (95%) sul- 
phuric add during a period . of an hour, 
while maintaining the temperature be- 
tween 0° to 10' C. After completion of 

65 the reaction, the resultant water-soluble 



mixture is neutralized with a 10% aqueous 
solution of caustic soda while cooling and 
agitating the same. Upon subsequent 
standing, the detergent sulphate floats to 
the top and is skimmed off as a soft, pasty 70 
mass. The latter is taken up in dry meth- 
anol, filtered, and the resultant filtrate 
diluted with water in the ratio of two 
volumes of the solution to one volume of 
water. The resultant doudy solution is 75 
extracted with hexane to remove olefins 
and unreacted alcohol. Upon evaporation 
of the methanol-water solution to dryness, 
under reduced pressure, the detergent 
sulphate is obtained as a white, dry 80 
powder. Other purification methods may 
be substituted for that here given. 

Other proportions of the above reagents 
besides those redted may be effectively 
-employed in this sulphation step. Par 85 
instance, good yields of the sulphurio acid 
ester of the alcohol have been secured, 
using 1 mol of acetic anhydride, 1 mol 
95% sulphurio add, and £ mol of the 
tetradecyl alcohol, in the specific manner 90 
described supra. 

The sulphation of the alcohol also may 
be effected by other means, as by treat- 
ment with chlorosulphonio add, using 
carbon tetrachloride or diohlorethyl ether 95 
as solvents ; or by a sulphonation with one 
or more molar equivalents of around 90 
to 95% strength sulphurio add, at low 
temperatures, preferably between 0° to 10° 
C In the latter oaBe the reaction mixture 100 
on settling separates into a sulphuric add 
layer and an upper layer of add sulphates. 
This latter layer was neutralized with 
aqueous oaustio alkali, and extracted with 
hot water to separate therefrom insoluble 105 
impurities. The combined washings were 
evaporated to dryness under reduced pres- 
sure, extracted with methanol to remove 
sodium sulphate, and again dried, — yield- 
ing a dear, white, waxy, water-soluble 110 
solid having the desired detergent proper- 
ties. 

The process may be varied by substitu- 
ting for the methanol in the Iretol-formmg 
reaction, other volatile duuente for the 115 
ketone and alkali starting materials, 
which do not take part in the reaction, 
such as ethanol. 

The nickd catalyst can be replaced by 
other catalysts known to catalyze the 120 
hydrogenation of alcohols of low molecular 
weight, as for example, copper, platinum, 
palladium, and copper ohromite. 

Having now particularly described and 
ascertained the nature of our said inven- 125 
tion and in what manner the same is to 
be performed, we declare that what we 
daimis : — 

1. The process of preparing a ketol 
which comprises condensing methyl iso- 180 



butyl ketone with, an aliphatic aldehyde 
having at least S carbon atoms in the mole- 
cule and. if desired continuing the- reaction 
to form, an unsaturated ketone by dehydra- 
3 tion. - 

2. The process of preparing a ketol 
which comprises condensing methyl iao- 
buty] ketone with ethylhexaldehyde and 
if desired continuing the reaction to form 

XO the unsaturated ketone by dehydration. 

3. The prooees as claimed in any of 
claims 1 or 2 wherein an alkali is used as 
the condensing agent. 

4. The process as claimed in any, of the 
IS preceding claims in which the dehydra- 
tion of the ketol to the corrasponding un- 
saturated ketone, is effected by heating the 
slightly acidified product of condensation. 

5. The process aa claimed in any of the 
20 preceding claims in which the unsaturated 

ketone is reduced to the corresponding 
saturated ketone and /or secondary alcohol. 

6. The process as claimed in claim 2 in 
which the product of condensation. Is 

25 reduced to give a mixture of secondary 
alcohol and saturated ketone which mix- 
ture is fractionally distilled into two frac- 
tions, the ketone boiling at 252°— -253° C. 
and the alcohol at 261°— 262° C. both 

30 under 760 sun. pressure. 

7. The process as claimed in claim 5 or 
6, -wherein the reduction is effected by 
hydrogen under pressure in the presence 
of a hydrogenation catalyst at a somewhat 

35 elevated temperature. 

8. The process of making a fetradeoyl 
alcohol which comprises reacting methyl- 



and the alkali ox alkaline earth salt 
isolated. 

10. In the proem of producing a deter- 45 



isobutylketone with" ethylhexaldehyde in 
the presence of an alkali, and hydrogena- 
40 ting the resultant unsaturated ketone. 

9. The process as claimed in claims 5, 
0, 7 or 8, in which the alcohol is sulphated 



„ t composition, the steps of sulphating 
a secondary tetradeoyl alcohol obtained by 
reduction of the condensation product of 
methyl isobutyl ketone and etiiylhexyl 
aldehyde and forming an alkali metal or 50 
alkaline earth metal salt of the resultant 
monosulphate of the said alcohol, 

11. In the process of |iroducmg a deter- 
gent composition, the steps of reacting to- 
gether methylisobutylketone and an ali- 55 
phatic aldehyde having at least 8 carbon 
atoms in its molecule, eliminating the 
elements of water from the resultant reac- 
tion product, separating the unsaturated 
ketone thereby produced, hydrogenating AO 
the latter m the presence of a hydrogena- 
tion catalyst to form a saturated alcohol 
having at least 14 carbon atoms in its . 
molecule, sulphating the latter at a low 
temperature thereby producing a mono- 65 
sulphate of the alcohol, and recovering the 
sulphated alcohol as such or in the form of 

an alkali or alkaline earth metal salt. 

12. The new organic compounds con- 
taining at least 14 carbon atoms in the 70 
molecule whenever prepared or produced 

by the processes particularly described 
and ascertained. 

13. The new detergent whenever pre- 
pared or produced by the processes parti- 75 
cularly described and ascertained. 

14. Process for the preparation of ali- 
phatic organic compounds containing at 
least 14 carbon atoma in the molecule, 
sttbstajitialh/ as described 80 

Dated thjB 20th day of December, 1934. 
W. P. THOMPSON & CO., 
12, Church Street, Jiverpool, 1, 
Chartered Patent Agents. 



